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SET OF PERIPHERAL CHIPS 

Field Of The Invention 

The present invention relates to a set of peripheral chips for realizing hardware 
functions of a control device, and an engine-control device having a set of peripheral 
chips according to the present invention. 

5 

Background Information 

Modern control devices, in particular for engine control, are made up of a central 
processing unit (microcontroller) and a set of peripheral chips for realizing the 
required hardware functions. This set of peripheral chips is typically made up of 
10 various application-specific integrated switching circuits (ASIC's) and additional 

electronic subassemblies. The assignment of the required functions to the various 
ASIC's and subassemblies of the set of peripheral chips is known as partitioning. 

A set of peripheral chips of the engine-control generation according to the related art 
15 typically has partitioning that includes two ASIC's. In this context, a first ASIC is 

provided, which includes the following components: a voltage supply having three 
different output voltages; three transducer supplies, each of which provides a 
voltage of 5 volt; a monitoring module; two drivers for bidirectional serial interfaces; a 
CAN driver; four open-drain low-level signal output stages; a primary relay control; a 
20 primary relay output stage; an evaluation circuit for inductive transducers. A second 
ASIC (ASIC 2) has an eighteen-fold power output stage with rated currents of 0.6 to 
3 Ampere as well as 5-Volt monitoring. It should be pointed out that the abbreviation 
CAN stands for "controller-area network". This is understood to be a standardized 
serial bus system for motor vehicles for realizing a mutual information and data 
25 exchange among a multitude of electronic control devices. 

It is a goal of the present invention to provide an innovative partitioning of a set of 
peripheral chips, which is able to be utilized in a flexible manner and is thus able to 
meet future demands. This relates specifically to the partitioning of the set of 
30 peripheral chips for the next generation of engine control devices for gasoline and/or 
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diesel engines. It is endeavored, in particular, to provide a basic functionality with as 
few components as possible; if desired, this basic functionality should be 
expandable in a simple manner. 

5 Summary Of The Invention 

A set of peripheral chips according to the present invention for realizing hardware 
functions of a control device has at least two electronic units, which allow partitioning 
for the purpose of providing at least one basic functionality for a control device. This 
first and/or second electronic unit may typically be designed as an 
1 0 application-specific electronic switching circuit (ASIC). 

The first ASIC for providing a basic functionality of the control device may preferably 
have the following components: a voltage supply having, in particular, four different 
output voltages; at least one, in particular three transducer supplies; a monitoring 
15 module; a driver for bidirectional serial interfaces; a CAN driver, in particular with 
wake-up function; a primary relay control; a primary relay output stage; an SPI 
interface (abbreviation for serial peripheral interface); a stop/wake-up counter. 

A second ASIC for providing a basic functionality of the control device may have the 
20 following components: a power output stage, embodied in particular as eighteen-fold 
power output stage, having different rated currents. According to the present 
invention, such rated currents may have magnitudes of between 0.6 and 3 Ampere. 
Furthermore, the second ASIC preferably has one, in particular two, low-level signal 
output stages and 5 Volt monitoring. 

25 

These two first and second electronic units or ASIC's are required in order to provide 
a basic functionality of a control device, in particular an engine-control device. 

This basic functionality is satisfied by those hardware components that, independent 
30 of the embodiment of an injection system or customer requests for the 

representation of an engine-management system for certain market segments, are 
always required. 
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By this development according to the present invention, the partitioning of the set of 
peripheral chips is adapted to future requirements. A specific additional advantage 
of the new partitioning is its great flexibility. Thus, the basic functionality of a control 
5 device is already representable by two electronic units or ASIC's, thus allowing 

cost-effective coverage of the low-price segment. Individual basic functionalities, in 
particular, may be provided in a modular manner by a few, especially two, electronic 
units or ASICs. As a result, it is not necessary that ASIC's having a complex design 
be used for these basic functionalities. 

10 

The set of peripheral chips according to the present invention may optionally include 
at least one additional electronic unit, which, for practical purposes, may also be 
embodied as application-specific integrated circuit (ASIC) and which allows a 
partitioning so as to provide at least one functionality going beyond a basic 
1 5 functionality of the control device. This aspect of the present invention is 

advantageous in particular in those cases where such additional demands are of a 
different type, but need not be satisfied by each control device. Such specific 
demands may be realized due to the modular design of the set of peripheral chips, 
by the selected use of specially designed electronic units. 

20 

Thus, special functionalities of the control device, in particular, may be partitioned in 
a flexible, individual or efficient manner. 

An optional additional electronic unit, which may likewise be designed as ASIC, may 
25 have the following components: an analog/digital converter having eight channels; 
one, in particular two, low-level signal output stages; a driver for bidirectional serial 
interfaces. A further additional electronic unit, embodied as ASIC, in particular, may 
specifically have an evaluation circuit for an inductive transducer. 

30 Such electronic units are not absolutely required for providing a basic functionality of 
a control device, especially an engine-control device; they are preferably used to 
broaden the functions of the set of peripheral chips. 
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According to the present invention, the configuration of an electronic unit may vary 
novel demands as far as basic functionalities are concerned as well as demands 
going beyond basic functionalities. Individual electronic units may have components 
that replace or supplement the components of the present invention specifically 
5 mentioned. Especially in configuring the additional electronic units, different 
components may be used in different variations, so that specific tasks may be 
carried out. 

Moreover, a set of peripheral chips according to the present invention preferably 
1 0 includes at least one microcontroller or central processing unit. The function of this 
central processing unit is to carry out the control, regulation and diagnosis of an 
entire engine-management system. As an option, the set of peripheral chips may 
have the following components in the form of individual separate subassemblies, 
including integrated circuits, for example: at least one evaluation device for at least 
15 one lambda sensor; at least one additional CAN driver; at least one additional power 
output stage; and/or at least one output stage specific to the injection system. With 
the aid of such separate subassemblies, a partitioning of a control device, especially 
an engine-control device, may be adapted to the respective demands in a modular 
manner. 

20 

In a further development of the present invention, the first transducer supply 
provides a first voltage and the second transducer supply provides a second voltage. 
The third transducer supply is switchable between the first voltage and the second 
voltage and provides either the first voltage or the second voltage. In a specific 
25 embodiment of the present invention, the first voltage may amount to 5 volt and the 
second voltage to 3.3 volt, so that third transducer supply is switchable between 5 
volt and 3.3 volt. 

According to the present invention, the set of peripheral chips is suitable for a control 
30 device, in particular an engine-control device of a future generation, especially for 
gasoline and diesel engines. The engine-control device may be embodied as a 
control device for a fuel-injection system. 
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The set of peripheral chips according to the present invention provides hardware 
functions for a control device, in particular for an engine-control device of a motor 
vehicle, especially for a fuel-injection system. The set of peripheral chips is 
configured in a modular manner from integrated, application-specific elementary 
5 switching circuits to provide a basic functionality of the control device and, optionally, 
with application-specific, integrated supplementary switching circuits to satisfy 
demands on the control device that go beyond the basic functionality. Due to the 
flexible and modular design of. the set of peripheral chips, which is configured 
according to the requirements, it is possible to realize an individual size adaptation 
10 to specific functionalities of a control device. 

Brief Description Of The Drawing 

The Figure shows a schematic block diagram of a preferred specific embodiment of 
the set of peripheral chips according to the present invention. 

15 

Detailed Description 

The Figure shows, in schematic form, a specific partitioning of a set of peripheral 
chips 100 according to a preferred exemplary embodiment of the present invention. 
Peripheral chip set 100 according to the present invention has as a first electronic 

20 unit a first ASIC 1 (power supply), as second electronic unit a second ASIC 2 
(universal power drivers), as third, supplementary electronic unit a third ASIC 3 
("ADC" chip), an injection-control device 4 (injection power stage) as well as a 
central processing unit 5 (microcontroller). It is provided in this context that, apart 
from central processing unit 5 as central device, first ASIC 1 and second ASIC 2 are 

25 utilized so as to provide the basic functionality of a control device 200. All other 

components of peripheral chip set 100 shown in the Figure are merely provided to 
meet demands that go beyond the basic functionality of control device 200. 

First ASIC 1 has a reset device 1a, an ignition input 1b, a primary relay control 
30 device 1c, a wake-up device 1d, a serial peripheral interface 1e, a driver 1f for 
bidirectional serial interfaces (ISO driver), a monitoring device 1g (supervisor), a 
stop/wake-up counter 1h, a voltage supply as well as a CAN driver 1i. In other 
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preferred specific embodiments of the present invention, individual components of 
first ASIC 1 may be supplemented by other components. Furthermore, set of 
peripheral chips 100 may have two CAN drivers 11,12 and also an inductive sensor 
13 in separate subassemblies as optional expansion. 

5 

Second ASIC 2 has an eighteen-fold power output stage 2a, which may alternatively 
be embodied as sixteen-fold power output stage (low side driver), two low-level 
signal output stages 2b, a uS bus 2c, as serial interface between central processing 
unit 5 (microcontroller) and ASIC 2, as well as a 5-Volt monitor 2d. In second ASIC 
10 2, in a separate subassembly, at least one additional power driver 21 is optionally 
assigned, which may have multi-power output stages. 

Supplementary ASIC 3 has a 5V-analog/digital converter 3a having eight channels 
(ADC channels), an SPI interface 3b, two low-signal output stages 3c with a 
diagnosis device 3d and a driver 3e for bi-directional serial interfaces (ISO driver). 
15 Furthermore, the set of peripheral chips may have two lambda sensors 31 (lambda 
evaluation) as optional expansion. 

Microcontroller 5 or central processing unit, which is used for the function of the set 
of peripheral chips has an integrated flash 5a, an integrated SRAM 5b and an 
20 intelligent periphery 5c. An as option, an external flash 51 and an external SRAM 52 
are assigned to microcontroller 5. If a control device for a fuel-injection system is to 
be provided by means of set of peripheral chips 100, an output stage 4 specific to 
the injection system is required. 

25 Depending on the demands placed on the functionality of a control device, a set of 
peripheral chips 100 may be embodied according to the Figure. Due to the 
possibility given by the present invention to configure a set of peripheral chips 100 in 
a flexible and modular manner, hardware functions of the control device are 
individually partitionable. Individual components of the set of peripheral chips 100, 

30 as shown in the Figure, may be supplemented by other components depending on 
the particular requirements. 



